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ClowOn FLtowerh

~ duction with Mg Aol The compd. Tm.

Py

strall amt. of 4 choery soel 1 coutg sediment, 4 green.

nearly theasvtical prtn. of Clis attained only alter slow re. ~

decompn.; soly. an Frod oaviad g 10 ml. at
a saln. of 1 in HCL evapine siebls pyi{PLCOCHT (TD
which is readily reconvurted 1nto by py. From the re- D an infigect way: IV & K Ptil, = IPUNTE ]
(Magnus’ green salt) & 2RICOCHT ant 2K ARINL A

: ~42py =21 i
i h . . ether and drymg, N8V
S1 in trans positons relative to each other, CO trans to py. fim y H[PtCOB).HA)  The hugh trans mfAuence of
ot h £.l!. and CO, which cannot be explained by a dipede

1, might be teatstively ascribed o the un.
his i3 barne out by the ahance of comples {
formation with aatd. hndnaartons, and is peralicind by !
the trans influence of the Nty group. N, The

HOl
versibility §eseg B, it follows that i D ehe two Clinust be

"APPROVED FOR RELEASE: 08/31/2001
sesPPPPTIRRARARISNE |
.. 0.4 1 & i & L s m P U A 3.5 &

181 anp Jup ceOL0Y e
PROCEINES AND PECPERTI(V mbEe

Compounds ol platinum with carbon monoxide. A, “The analogy of the PU-py cosngnls. with the cuticaponding

Gel'man,__Ann.  seddenr  platine,  Insl.  chim. gén 1%4-C;H :

E! mi‘f oht " H . H Hy compleses denumtratal by the reaction

eeo ! (T'..\'»'.l. ~i;k ll,’. .il-u.nl!'lniﬁn l‘(uuhn).—»h-lm. c K. NHJIPINICLE + €O — NG 4+ [PINILCICOCH

P g] . ; or Nt chloratdatinaze (), Lept in contact with CO At (JIl} occurring ooty within the nurow temp. hmte 19 -14°,
L temp. foe T 14 davs, formed gradually, besddes a8 0 peactum af all aeonss at 07, 2t 37 only the cherty ol

]
' W acvonling tv KIPICOCKLT 4 py = RCT + |IMCO- levomgs without m. 188 A% «dy i Kol o2l g o
+ . . e - o av i { K A< NS [ \
(py)Ch) th mt.h oy bl of 0470 Un decompn, with ‘m|_; iv‘w-l. in HCH; refractive indenes my 1700, mg 1 713,
hot water, AgNO, ppte. only about #/y of the C1 in L ne i.722, V1% Coneequently, replacesent of N1 by e

e momeat eflce
atn. of C; ¢

'I!!!!!!"'lig!l! x e
B Y H R I L AT
H e ae .

wliment foeois, BE proves 00 e s ods compal. hy the
: of perkhine ety ppens of Al its UL by AgNUYy alter devom with
(py) (under et conling with ke water) p&l-i A relow b water and eebativedy fast decomue. by cdd water

™ 1 py results in
.u with wevount for t
AT IR S QTR 11 B
ppis. a compel. shown to te II‘I(N":"”"'C'K.L)' i

4 change of configuration shich e can l
he conesferable difference of the progeetes {,
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Compounds of ;rlllmlm with nitrlc oxide. 1 woves s Irans configuration this s further denpuratgated - PYY

AN 7.1 Mak a. .tww. vecten ins, Inil " !
oo a \’f', 1. ‘;.,, ‘(U,s!;‘f(‘")m\;;, g\:'(:(|:ua)(i'"'lﬁ“u.£.n)1'- vz the reactums 1L ¢ Py = 1 py L) & NO follownd
Ldd " brom atr-feee sitd. silas. of K cr Nt chioroplatinate. bY P bl 4 3 CRNH 0 2 sy, ALt
h 'NO at goom temp., 8 red-brown confirmesd by analysis; further by the abu e of cho. -
cond. Jue 1o clectralytne omzalnm UL isreabily ol an

[ 1) £ {11, kept in contact wit
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0@ M5 KIMNOCKI (v () ite okt with el stabe, - Attemps to syt B0 et (N
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Wihile this neg. tesult van e dy b eaplannd

! R . g + IN NOU weeks).
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. o, e ol K : any teaction oberval letween N, oand KIPc G, tol &
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lt was converted into KIPCALULL, svrv hiely awing
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09V  wit N Lty yrehils only 4 Dittle more peecipitatide C1 than
to the were effoct of the (resnre. [ :l 'Y ]

reduction with Zn 4 LS the amt. i smewhat in-
crrawil hy provios ouwlation with 114N, Microscopic

A etamnn. shows the preserce of 2 phascs, one with sy >
1 1785, ne 1 60U, the tthee uy > 1080, ng 1700, na 1.7,
© The coped. 111 i« light green;
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N 1§}
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nthe éation. (1
,/"ﬁ":ﬂ. read. ncad. ud.d. S.R. 5L, 207-801846); .
EE Y MR L as7as(1043).=A - Pt compd, was prepd, Ay
. followst s~ Bl XIAL U by treatment witl,
AgNO,, gaved nitrato-chloo compd,, in which the low co-
ocdinational strepgth of the NO; grou makes the mol.
readily hydrolysabie: (PCINOY 1))+ HO -
ll‘tCl(HgO)NH.(C.".)I N0 'fhis product did not
crystallize woll and wat ar satle, but whea a2 € utmol.
amouiit . of pytidine was prisenty (P CHa? INH;-
Oy was fonted ; mow-whitc.crysmlline,\'cly sol.
T On standing it gradually darkens and turas dirty
y. Insobi the introduction 1= or lir = severied the
reaction, givivk I, acvvedance with Chernyaey's suke
(C.1.30, 8K, A. 8. Pastman

/ /



_

e IR iR e YT

"APPROVED FOR RELEASE: 08/31/200 CIA-RDP86-00513R000514710001-2

U RIHAATA AR

7

' 4

b of complés u-'uldc of platinum
with wores! molocules. Anna Gel'manaud E. A
Mcflakh. [feeest. Siblora PNy “1~Thug. Blagerod.
Metal., Jost. Obshedel i .\'mi. Khim., Abad. Nank
SS.8K. (.Ann. secteur platine, Inst, chim. sén.1 No. 20,
21-41(1947) ;—Kihylenediamine was added deopwise Lo an
uq. soln. of K{IMC H,CL) forming instantancously » faint
[tllo' pot. of (MCHCL)CLNS. In ths teaction the
Ny did vt closa 8 ﬂal‘f it acted an brklge betwesn 2
M atmns. Bt Wivingl chloabde fremied 4 compd. with
31Ny in which I't atoms wree connes 16 on one sile by
Culle atnd on the other by ColleNy.  Attepts to form a
1°t ethivienr trihalhle contg. Ct, B, and T wete ansino e
ful. This is attributed to the facts that | s in the tians
pasition te Cotls and Loths Cl and fir compete on the saine
wddinate for a covalent link with 1. Fromn the Nl aalt
of PENILCL, the cls and trane lvwicrs of PICH NI
were proafucnd,  The action of CO ou a utd sola. of
L NHYIC, yiekded NILHMCOCHE . The corteviness
of this formula was confirmes by causing 1 to tract mith
1PLNILYICY and witk cthylenmdiamine hydrochluente.
The reaction products were PN PECOCY ]y aned

(&'lI;N".h"."‘llcﬂchh. resp.  The I cathonyl chlo:
tule is assigned the structite

LU . Ul
i, (K] .
-«

Fapts. o pptg. 14 amd Pt from puse solus., slimes, sl
astlate solne. of Nt and Ca by o uwcing the nobite mietats
with (41 gave sithfactoy resulte.  The nature of B
and I complenes with ethiylenic compds. indicates that
the compleses are not codtdination compuls. but tathet
covalent. M. Hoxch
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968 /Caemistey - Flatimm Campouds Jan 1947
i e e Chemistry - Isomers

~ "The Formation of the Third Isamer of Ethyleno-Ammo-

; nia-Chloride-Bromide Platinum,” A. Gel'man, Ye. Go-

n rushkina, Inst Gen and Inorg Chem imeni N, 8. Kurna-
kov, Acad Sci USER, 3 pp '

"Dok Akad Neuk 8S8R, Nova Ser™ Vol LV, fo 1l

Describes experiments in wvhich 1¢ wvas found poasible
to synthesize third isomer of othylene-amaonia-~
‘chloride-bramide platinum; possible only after £
. @& group of atas with ethylene in a catiaom. Submit
by Academician I. I. Chernyayev, 3 Jul 196,
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Vesrstsy - Organto Compounts

"Alkyl Compounds of Platinmum," A. Gel'man, Ye.

Corushkina, Inst Gen Inorg Chem imeni X. S, Rur
kov, Acad Sci UBSR, 2 pp 5 M

tain complex mtalorganic compounds of
platinum

vith pyridine and etkylens diamine of type

[Cen,), PeTPyd and [can,), Fe J€w, | .
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| USSR/Chemistyry - Platinum . Nev 48

Pl Chemiohyy - Isomers

ining Three
.1 ommunoﬁu?v in the Form of
MM“W_.& Homﬂom.a... 'A. D, Gel'man, Yo. F. Earandashova

1. K. Essen, Inst of Gon and Inorg Chem imeni H. 8.
Kurnakov, Aced Sci USSR, L pp

| wpox Ak Eauk SSSB" Vol LXIXI, Fo 1

51 ded isomers
Sud 4 ocblem of obsaining three expan

mﬂ a Mﬂu“on coepound of bivalent platinm with the
most typical intrasphere substitutes (pyridine, e
szmonia, chlorine, bromine), using I. X. ouuuﬂqnﬂp
lav bn.ﬁu.q.uoh 4rans- and cis-isamers and teb

k
- 61/49T2T

.  USSR/Chemistry - Flatinm (Contd) Nov 48

the properties of the three isamers. Submisted by
Aced I. I, Chernyayey 26 Jun L48. :

GEL'MAN, A. D.
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GRL' AN, A, Doy FULHCYRTS, o b3 14 -alarh

Kompleksnye soedineniys platiny s prolzvodnyni atsetilens.
Scodsheh. 1., Izvestiya Sektora Platiny i Drupikh Ulagorod,
¥etellov (In - t Odshechey 1 leorrsn Khimid im. ZurnaXkova},

Yyp. 23, 1949, s. 84 - 96,

5C: Letopis! Zhurnalt'nykh Statey, Ke. 29, loskva, 1048

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"



Dt T T LR SRS bl N

"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2

A

GEL'ILH, &

foou.p 4 VEYLATE, L h

21!2/} (::Z,L';.[.t”, 1

3 inv Pluting 8 hilencm Y
1 -1 Kompleksnykh bqedine : 3 ktilero
gai‘z%)lrlxzben?mestiya sektora Piat'in;: :hDrtfi&};i.}f, oi‘:\n'n;»_;;o-;;.,),.
\ , — t (dshchey 1 leorzan, nlll
vetellov (In - t

Vyp. 23, 19159’ S. 87 - 89.

Sta i a, roskve, 1949
50: Letopis’ Jhurnal 'nykh Statey, xO. 20, Moskve,
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" Production of chlorabromo
its thres lio?wg‘l x?f;“r‘:- ; ; o A
. and L. N —1—-1’ s g rim, ikl ; 5., it wiert —REwdy o Uy the
B‘I:Cz’og.s Yt}g. 0;::0 '12’4: %41‘7%49)‘ﬂgx'n'l(‘\"n‘)’c}d 0 g of VIpt ja n‘.'.’ of l\:: ‘I! L JRNNES §
Nx uWi b el N 8‘\';:‘3 cis-{PUNIL) Py Cl (., 1 with < heat for appean. E s a8 8T aog et
D rems A PINHLPYCLL (D T -+ AgNDy e 1 il s e e sieg 1
O B P CINILILO|NG, (V) + Ascl IV + "
[Kar = (PeyBINHLCIL (V) o+ KNO; 4 HiO er H 4 S TR B o we
K PPy BONIL] (VD) =» 2 V or 1IF 4 KBr — V -+ KCl o [ e ] e [ T
~ i or Vi-b KEi— Vob-K Br. —Dissalye with heat 1.7g.1in3 . Cla U al R gt
“fel. c.‘H.N’Emrwmru,o>'moi;rﬁxzc8£ddfso;_m1,wu;arA,_ e ot
-juct andhenmhm.undcfé‘)mnp. ool, filter, and wash . _FNH, B 1 iy I .
the tot. antil the filtrate is free of CI.] Heat ihgmt,rqte - ST e SIS R R R (el + NN
wilhp;lél and repeat the preceding epetations. Combine - Ct il NH, Be
*-the 2 ppis., recrystullize 11 from hot H,0, and dry aver
Y = YW o) m— N

L

ot dissotve 0:6310-g. o 11 {u 620 Ta obtain the 2ud cis iomer dive
B T B 0 2061 £, of AgNO; (In satn.), heat, keep . PyCl1 in a sinall yol. of slightly awiitied flic
mi. nd ,: ‘hce to settle out, and filter, To the fltrate add edd 0.2030 g, of KBr. Heat over the wie
dnedatt pATe e e T T T e - fite, vond, mnd add dropwice with stieeing & -
2-3 drups more thon the requited quanis .7 Do dor
2 hrs. at room temp., with occasional <G gr, 0 v e,
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“filte”, evap. the filtrate, ‘aud recr st 5t twlee

“from “hot - HO, -t~ obiain.
MH
prlsma!:c, Jemon-yellow coystals, xrn
fa 1567, soly. In H\Oar 802 00010 . 7100
’

upc\sesanpréx.i’ﬂ' formus vith-thivursa i

YII, rhombk, palewyellow ery:tal:, n, 5
i 035 8o, in Q0184 g/l o, of r0a,

[ "hh Thin
- prox. ',2‘?‘"," farms !- Pt LR

) Thio “Tiiio
tne-cryst, ny 1.776, ng 1.762, x. 1.65
g /1000 g, of so!n. d"CO!"x‘L“(.a ETHN

Thio Thio
Pt X;
. J.Thiv  Thiy,
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Yel'ma . 1. N. l‘:.:n (N. 8. Kurnakov Inst. GGen. and
ra then, At L0 Ay et o

Nash SS.S.K, 7 — y - e P I
"':f "":'"'; \qu’lCl. with CHy:CHCHNH, (1) gives the 1= assignedd by analogy with L."'p:mt:‘ilr:::!' thu't:dk'un
i (R () gt pelly ot oo eei® iy e e Dot Prokmert Mt o
B e e NTON i Dending SR CY maes the Zewe-type ackd HICLPULHCH

. in NHOH, acidified with HC!, gives wit 111 with 1055 11CE pves v 4 HCLAEHO

P, Dy e GURIRCE B i i 0
reactions prove that in 11, the double ¥ » canafy-ve o
¢ tion; 1 is bound to the Pt only by the C1 CHy:CH ' ) .
e e hin of 140 the PY atom through the double mm’k"[ i ST g ettt P o bofting
bond takes &:hcc on heating in an ackd medinm or on peo- ci NHLCHy i

l"“"'“ yellow 4 ture is confirmet by the syn

8 action at room temp.  Thus, heating of a strong with HO  This struc " ! e thes

.:d":‘d’; e ekden yellow is of a t;*w';; NHICKHP(C 1) (Lﬂ:wc u:ll!"#\l_'l'lﬁ!“hl\]:. 'U:dx.”"
which on conling pyits. go!clm.vtllov crymal T fevads e, fotlowes SH, X

* [Cl.l’lCll.:CllC’h.\'M. HCly (111); to this the structure . Than

1 1LC:CH—CHNH . HCI
N 2 N "l
Pt mC

C1LC. N -CHN I HE
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N y Chernyaev’s bes s of the truns i~
g lﬂ d&cuuuml (” - L lg:)'h:l.n: be fonsible
M [" ] + KI - [" " ] + KCQ),

he cie(l) lemanr (Ci) obtaned  through
NII.[ "."‘ca] X NM.[‘"' " c‘] [N"‘n "]
and he s (11) lasemer (C11) thrungh xl" n e

‘ [Cl CI e [”"‘ “ . Thures thourctically pis -

M:chdwdhﬁmwmmﬁ—dc pnhm y. .l::.-

ort L] h 1

e 2375 wd. nz, i ( 1Y) J )
ve, on '/y be.'s & ulco whmn o T. A

$5l 3. demphe of N HCL] bn 10-50 tal. bt ale..

with the caled. anut. of K1, from gokdent yellow o

-d-lc::: dropoioe adis. of the cabed. amt. of p,

geve ~nhl-—-0nd6l A.Mu.dnn

omt. of K1 to KJ' PICh} in bt ale folhrwod I.y

deopwine abdn. ‘i Mléml“:lw nlkm nenpes of
™ p—nh f. i, are: acifactive

.., B l?..-.- .76; " DL, o = LTIN;

" >l -. - L.TO), -ly ta H at W, G OIX,

B \'N"'"!’" hew
l ?-.m& . n.ﬁty “n‘:'. ‘lﬂ. ll) andd | u°.".':'f«':.:. wu‘h
CHNMh () prosces, row [ 27 11 0 10 (o
white), (Pt BJX, (yellow), smd [Pt MhIX, ucllur&.
N. L1}

ll?
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Reaction of triacidoaminoplatinates of potassium K/ PNH,CLE/ with pyridine,

Dok1.AN SSSR 87 No. 4, 1952,

9, Monthly List of Russian Accessions, Library of Congress. Pebruary 1953, Unclassified.
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onmél:m. A.A. (Leningrad); BABATEVA, A.V.(Moscow); YATSIMIRSKIY. K.B.

(Ivanovo); GOREMYKIN, V.I. (Moscow ); BOLIY, G.B. (Moscow); FIAL-
gOV, Ya.A. (Kiyev); YAKSHIN, M.M. (Moscow); KEDROV, B.M. (Moscow);
GEL'MAN, 4.0, (Moscow); FEDOROY, I.4. (Moscow); MAKS IMYUK, Ye.A.
(L& d): VOL'KENSHTEYN, M.V. (Leningrad); ZHDANOY, G.S. (Moscow )
PPITSYN, B.V. (Leningrad); ABLOV, A.V. (Kishiney); VOLSHTEYE, L.M.
(Dnepropetrovsk ); TROITSKAYA, 4.D. (Xasan' ); KIOCHKO, M.4. (Moscow);
BABAYEVA, A.V.; TRONBY, V.G. (Moscow ); RUBINSHTEYN, A M. (Moscow)
CHERNYAYEV, I.1.; ORINBERO, A.A.; TANANAYRY, 1.V,

Explanation of the transeffect. Isv.Bekt,.plat.i blag.met. no.28:
56-126 '54. (MLRA 7:9)
(Compounds, Complex) (Patinus)
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Céecimns 72
USSR/Inorganic Chemistry - Complex Compounds c.
Abs Jour : Referat Zhur - Khimiya, No 2, 1957, 4C99
w, Essen, D.N.
adermy of Sciences USSR

Preporation of Mitrodichloro-Monoarmine Platoate of
Potassium

Author
Inst
Title

e me ew

Orig Pub

sokl. AN 8SSR, 1956, 107, No 6, 835-836

Abstract : To prepare crystalline K/ | PtNH3ClN0?C_l_,7,H20 (1) 1 role
of NaNO, was added to a warnm aduecous solution of

K/PtNH3Cl,/ (II). By eddition of /"Pt(NH3)y/ Cl, to
the reactign mixture a yellowish-orange précipitu'e of
L Pt(NHS)J [ PENH,CINO,CL], (ITT) was produced. Salt
IIT was“ground wit water and there wno added thereto
a calculated amount of Kp/ PtCl 7/, The Magnus salt
that was formed was filtered off and the solution was
evaporated at 50-60° on a water ‘h., The residue was
ground repeatedly with alcohol: .ried over CaCl, it

Card 1/2 <15 -
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GEL'MAN, A D,

pounds 1 th Ove and six diferont sGLIN ti"ff&"’l 7 .'e inner
epheres of the trans and cds cacfiguraticas [in=en
md Ao Gdiese. I)a.’:LJv Akid. Neuk ﬂ”Y?f 103
{-rhprr——teod—H&ri. U S5 N R 108, Sect Chem 3o

w Baphish trauslation ) (10503 ~~[P) JHLCINOPL) wan o0
tained Ly the faleaction of {F’y“ﬂhCl-I‘U with the ¢ x.u,
ast. of NaNOy. Toa water suspension of the product. B,
was added dropwiin, with o thoreugh egitation after sacn
addn.  The or al milxt. chan through grecplshi-brown
to beilllant yellow; the ppi. was Gltered, snalyrad

compin. was found to be [Py NHCINO B b ) (. O

was repliced with 1 Ly xdni'ng K1 to a suspension of T in
“water, the mixt. heated for 20~25 min. on the water buth,
sike mixt. coaled, filtered, and the pot. recrystd. lrum bt
ale.  Its cormpn. 1748 fuund to lm P HU‘

a0 SO ul pu'un

M&G&eﬁk{

&( The preparation of quadsivalent glaxi:‘um' comnle;2 con:

Bt (!’y\OﬁsH f'll.f.Pt}~ .

¢
i
s [PYNO: '\U,Clﬂfll'l) Thc compd, sbtained has the
compn. af (A1), but different phys. propertics, thercfore they

are lvmms Structures aee zawu for J Sere wers ol
quadrivaient Pt complexes conig. six different tigands.
WM z!r'rnl\rr,, %},\
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AUTHORS CeYuan A.D., Matorina N.N., Moskvin A.I. 89-10-4/36
TITLE Deterdination of the Composition and Instability Constants of Pu*)

Oxalate Complexes.
(Opredeleniye sostava i konstant nestq@kosti oksalatnykh kompleks-
nykh ionmov Pu*’?) - Russisn),

PERIODICAL  Atomnaya Energiys , 1957, Vol 3, Nr 1o, pp 308 - 313 (U,5.8.R,)

ABSTRACT The solubility of Pu2(0204) 98,0 1in aqueous K3C,0,-solution of
the most various concentrations /o.ot - 2,4 Hof/?/ was measured
at oconstant ionization of the solution and at a temperature of
20°C. Forming of Pu*l complexes was proved and the following ion
complexes were formed: [Pu(C 04)2:) R [Pn(0204)3] =7 and tPu(0204
with the instability conataniu
4,9+10-10; 4,10 . 10-10 and 11,9.1011 respectively.

The solubility of Puy(C,0 )}3.9850 in an aqueous (n4)2c 04-solution
at an ammonium concontrction of 0,07 -0,7 n01/1 at o toiponturo of
70° C was also measured.The following ion complexes with the in-
.g:bnny onstante were foundi

Pu gzgz § RTTRPPIPP 1;,2.:::;
2 000000000000 [ A ]
E“c2°4‘ -500000000001000 2'50'0-9

There are 4 figures, 3 tables and 7 Slavic ceferences.

gg}?ﬂﬁg i“‘?:g 2 ’8321:... .
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AUTHORS: _Gel'man, A. D., Matorina, N. N. end 20-1-23/42
oskvin, A. I.

TITLE: An Investigation of the Formation Conditions and of the
Stability of Complex Oxalate Compounds of Pu (111) in
Aqueous Solutions(Issledovaniye usloviy obrazovaniya i
prochnosti oksalatnykh kompleksnykh soyedineniy Pu (111)
v vodnykh rastvorakh).

PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 1, pp. 88-91 (UseR)

ABSTRACT: From other publications it is well known, that Pu (III)
shows much less preference for the formation of complexes.
The authors studied the stability of solutions of oxalate,
carbonate, citrate and ethylene-diamine-tetra-acetate
complex compounds of Pu (III) against oxydation by the
oxygen of the air by spectral photometric methods. It
appears, that Khindmen was correct with his assumption,
that complex formation cannot cause a noticeable modifi-
cation of the absorption spectrum of Pu (III). After the
authors having established the conditions of the above-~
mentioned stability, they approached the problem of the

Card 1/4 determination of the composition and of the instability
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An Investigation of the Pormation Conditions and of the 20-1-23/42‘
Stability of Complex Oxalate Compounds of Pu (I11) 1n .
Aqueous Solutions

constant of the complex ions of PU (III) with various
complex constituents. Two methods were employed: a) the
method of solubility (at pH~8) and b) the method of ion-
exchange (at pH~ 1'4 ~ 3'0). a) At first the solubility of

0
Pu2(0204)5 + 98,0 1in aqueous solutions of 1(2()204 at 200C

and at a constant ion density of the solution was
determined. Pu (III) was protected against oxydation by a
nitrogen jet. The plutonium contents of the solution were
determined by radiometric measurements. The results are
given in table 1, from which the composition and the general
instability constants (reference 6) of the oxalate complex
ione of Pu (III) were determined or computed, respectively.
In the range of concentration of K20204 under investigation

complex ions are formed (more exact1¥ a relation between
Pu (III) and the €,04-ion): /Pu(0204,2/',/Pu(0204)}/3‘ and

/Pu(0204)4/5‘, the total concentration instability constants

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2

RREIIERATR

An Investigation of the Formation Conditions and of the 20-1-23/42
Stability of Complex Oxalate Compounds of Pu (111) in
Aqueous Solutions

of which ("obshchiye kontsentratsionnyye konstanty _,.
nestoykosti"z corresponding to 4,9. 10-10; 4,1. 10

and 1,2. 10~'Y, are equal. The dependence of the concentra-
tion of the ions in question on the concentration of the
complex constituent is illustrated in figure 1.

In an analoguous way the soluLility of Pu2(0204)3.9320

in aqueous solutions of (NH4)20204 in the range of concentration

of the ammonium oxalate from 0'07 to 0'7 Mol/1 at 70°C

was determined (table 1). In this process complex ions of the
same composition are formed, the total instability constants
of which for Pu2(0204)2/'11,6.10-9, for /pu(czo4)3/5-5,6. 10-9,

and for Pu+(0204)4/5'2,5. 10-9 are equal. The heat of

formation of the complex ions in the case of the reaction
+ -2
Pu’* + nc 07 — /pu(cz,o“)n/3 B (1)

Card 3/4 was also computed. It was found, that AQ equals 1300 Kcals

e -

. ~-==waairvy, Were confirmed he me '
Finall med by the met
lolutigﬁ :?endistribution of Pu (III) ge:::e°f ion exchange.
H,Cl and of “cationite" KU-2 (po the 1 molar
determined with KU-2 (reference 15) was
) (table 2). Ther:eapect to the pH-value of the soluti
APPROVEI FORREIEASESDS 131720047 A ’ 00
EASE:SDS/31/2001 ARDYS62005 P3R0I00514710001-3
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ENTED:
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AUTHORS: Moskvin, A. Iy Gel'man

TITLEs

Investigation of the Physico

78-3-4-24/30

P——

-Chenical Properties of aueocus

Solutions of Plutonium oxalate (IV) and the Determination of

Pheir Solubility Products

(1ssledo vaniye £iziko-khinicheckixh

svoystv vodnykh rastvorov oksalata plutoniya (Iv) i opredele-

niye yego prqizvedeniya T

PERIODICAL®

ABSTRACT!

astvorimosti)
zhurnal Neorganicheskoy Khimid,1958,Vol.3,Nr 4,pp+956-961 (1iSSR)

The solubility of plutonium«IV—oxalate in water and in the

acids H2504, HNO3 and KCIO4 was determined.
Based on the golubility of'plutonium-lv-oxalate, the deterni-

nation of

the pH-vulueand the electric conductivity of the
saturated aqueous solutions of Pu(C,0

6 uzo it was found

Yoo
that the agueous gsolutions of plutoniﬁmgﬂ-omhte have aci-

dous properties. In the 8
Pu(c204)2°6 H,0 the hydroge

aturated aqueous solut on
n-ion concentratl on

of
5) -3,98.1070.

The dissociation constant of plutonium-IV-omlat'e - 2,7«10' .

The solubility of Pu(C,0

Ccard 1/2
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)2.6 H,0 decreases with the decrease
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L em TS

) 78-3-4-24/38
Investigation of the Physico-Chenical Properties of Agqueous Solutions of
Plutonium Oxalate(IV) and the Determination of Their Solubility Products

concentration the solubdility increases under the formation
of complexes of Pu-IV with the anion of the corresponding
ao.’td. Fc;r ghe determinati on of the( so%ubility product of
Pu(C.0.)..6 H.O a mixture of HNO,-(NH,),C,0, was uged. The
solu%ih%y prgduct amounts to 4.,?0'22‘.1 27274

This new method for the determination of ithe solu-
bility products of difficultly soluble precipitates in acids
is also used successfully in other systems, as for instance
with u(c204)2.6 H,0, U02(0204),5 H,0, and others. There

are 2 figures, 5 tables, and 12 references, all of which are
Soviet.

~ ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR
(Institute for Physical Chemistry,AS USSR)

SUBMITTED: July 27, 1957

card 2/2
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GBLYMAN, AdDe; MEFOD ' YEVi, M.P.
e
Preparation of trivalent neptuniunm, Dokl, AN SSSR 117 no,2:22%-226
N 'S57. (MIRA 1113)

1, Institut fizicheskoy khimii Akademii nauk 8SSR, Predstavleno

akndenikon I,I, Chernyayovyun,
(Neptunium)
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AUTHORS: Ivanova, O. M., Cel'man, A. D.. 78-3-6-9/30

TITLE: on the Amino Derivatives of Trimethyl Platirum
. (0b aminoproisvodnykh trimetilplatiny)

PERIODICALS Zhurnal loorcm_ichuﬁ'oy Khimii, 1958, Vol. 3, Nr 6,
pp. 1334-1346 (USSR)

ABSTRACT: The properties of some organometallic compounds of platinum
were investigated and the synthesis of the amino derivatives
of trimethyl platinum was described. The following six mixed
organometallic compounds of platinum were synthesized:

(c33)5ptocna, (CHB)BPtBr, [pz(cn)))(un))ﬂ Br,
[re(cn,),(wm,)4] o1, [PQ(CHB)BPychJ, [Pt (cH,) ;PyNEyZ ].

A new synthesis of (CH,), PtJ was carried out by a reaction
of cH,.IgJ in bensene-ether solution with K [Pt0336.013] ’

k,LPtc1,] and dehydrated Ns,PtClg.
The best yield of (c}l))j PtJ - approximately 55 %, was

Card 1/2
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On the Amino Derivatives of Trimethyl Platinum 78-3-6-9/30

obtained with (Na,), [rtc1 ], Due to the determination of

the molecular weight of the compounds

[Pt(crl,),.PyJ] and {'_x»c(cua)y(rm})2 7]

it was found that these compounds are monomeric.

The reactions of trimethyl platinum compounds investigated
show that the methyl group is immovable in these compounds.
However, the amino group in the oompounds of type
[pt(cﬂ3)3.(u35)3:| x, on which ocoasion x represents j, Br

or C1, shows various mobility in dependence on the halide
ion.
In the interaction of diamine- ['_pt(cn’)}.(uu})z.aj vith

pyridine only one NH, group from the inner sphere of the

complex osn be exchahged by Py, namely under the formation
of trimethyl amino pyridine iodine platinum

( [Pt(CHB)B.lHB.FyJ] ).

There are 1 figure, 2 tables, and 14 references, 5 of which
Card 2/3 sre Sovies,
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1. Trimethyl platinum--Properties 2. Amino derivatives~-Synthagis
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AUTHORS:

PITLES

PERIODICAL?

ABSTRACT?
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78-3-4-25/38
Moskvin, A. I., Gel'man, A D,

Determination F the Composition and Instability Constants of
Oxalate- and Carbonate Complexes of Plutoniur-IV (Opredeleniye
gostava 1 konstant nestoykosti &ksalatinykh 1 karbonatnykh
kompleksov plutoniya (1v))

%hurm;l Neorganicheskoy Khimii,1958,V0l.3, lNr 4,pp.962-974
USSR

The solubility of Pu(020 )2 . 6 H,0 in golutions of ammonium
oxalate of concentrat‘ion% §f from“0,001 - 0,35 mol/1 in the
presence of 1 mol HNO, were determined.

Based on the ach:leved3 results the composition of the com-

plexes as well as the stability of thg oxalate complgxes of
Pu-1V were determined. For [Pu(C,0 )] t Ky = 1841077

- - -
for'[?u(c204)é]° - 1,2410° 17, for [Pu(c,0,)y 2- | 4,0.107%4,

for [Pu(c204)4]4“ - 3,2.10728,

The solubility of plutonium-ﬂ-hydroxide at constant ion-den-
sity in aqueous solutions of K,C0y 0,36-3,62 mol/l and at

CIA-RDP86-00513R000514710001-2"
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78-3-4-25/38
Determination of the Composition and Instability Constants of Oxalate-
and Carbonate Complexes of Plutonium-IV

a temperature of 20°C was determined. Also the solubility

of plutonium-IV-hydroxide in aqueous solutions of K C(')3

of various concentrations without constant ion-denagty was
detemined. It was found that with an increase of the con-
centration of K200 the solubility of plutonium-IV-hydroxide
irc reases under thg farmation of complexes of Pu-IV-cabonate.
The carbonate complef of plutonium-IV has the following
compositiont pu(cojﬂ + with an instability constant of

1,1.10747,
With carbonate complex solutions of plutonium-IV also the ad-
- sorption spectrum was determined and the existence of the
carbonate complex was proved by that. The formation of plu-
tonium-IV-carbonate complexes proceeds stepwise. In solutions
there exist several plutonium=IV-carbonate solutions of
@ various compositions. The tendency of plutonium of other
valence to form complexes with oxal¥ion was also investigated.
The tendency to complex formation of plutonium'has the fol-
lowing ordert Pu4+> Pu3*> Pu3+7 Puo 2+7 Pu02+,

Card 2/3 2
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78-3-4-25/38

Determination of the Composition and Instability Constants of Oxalate~ and
Carponate Complexes of Plutonium-IV

ASSOCIATION:

SUBMITTEDs

The tendency of rlut nium to form complexes with different
anions C0,2- y C H 0 6 ~ has probably the same

order as gith oxaia es 4 4

Based on the instability constant of plutonium-IV with soxe
complex partners the tendency to form complexes of Pu-IV-ions

can be classified as followss

2- - 2-
co,>” > 4> €0,
7‘4- = anion of ethylene-diamine tetraacetic acid.

There are 5 figures, 7 tables, and 14 references, 11 of whioh
are Soviet.

Institut fizicheskoy khimii Akademii nauk SSSR
(Institute for Physical Chemistry, AS USSR)

July 27, 1957
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AUTHORS: Cel'man, A. D., Sokhina, L. P. 76-3-5-2/39
TITLE: Oxalate Complexer of Plutonium-(IV) (Oksalatnyye

kompleksnyye soyedineniya plutoniya(IV) )

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol 3}, lr 5,
_ pp 1100-1104 (USSR)

ABSTRACT: The oxalate complexes of plutonium-(IV) in solid phase

have been isolated and their properties were exanined in
detail,

(xm4)5 [Pu(0204)51, Nay [Pu(0204)4].5l1?0 were isolated as
greenish yellow crystals, K4 Pu(C204)4J.41120 and
1(6[Pu(c204)5 .4H,0 were isolated and theii existence

proved by the determination of the electric conductivity.
All plutonium compositions are soluble in woterjand are stable in
cold andin heat.

By the increase of the pu-value of the oxulate conplex,

solutions decomposition occurs and hydroxides precipitate
as final products,

Card 1/2 The oxalate solutions of plutonium-(IV) are zlsgo
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Oxalate Complexes of Plutoniun-(IV) 78-3-5-8/39

SUBMITTED:

AVAILABLE:

Card 2/2

APPROVED FOR RELEASE: 08/31/2001

decomposable by strong acidification.

The solid plutoniun-(IV) oxalates modify if they are
stored in air. This modification is connected with the
destroying influence of ol-rays upon the oxalate ion. By
the influence of oL,-raquthe oxalate ion is decomjosed iato
CO and CO..

There are“6 tables and 3 references, 2 of which sre Soviet,
Hovember 15, 1957

Library of Congress

1. Plutoniuvn oxalate--Froperties
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

ap
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Cel'nan, A, D., Drabkina, L. Te. . 78-3-5-9/39

Production and Examination of the Properties of Some
Oxalate Compounds of Hexavalent Plutonium (Polucheniye i
issledovaniye svoystv nekotorykh cksalatnykh scyedineniy
shestivalentnogo plutoniya)

Zhurnal Neorganicheskoy Khimii, 1998, Vol 3, lr 5,
pp 1105-1108 (USSR)

Plutonium oxalate was produced and the composition was
found as PhO, (cio ) 3H,0.

The precipitate plutonium is at first light pink, and
later changes into green.

The solubility of plutonyl-oxalate in nitric acid was
determined at different concentrations in the presence of
oxalic acid and ammonium oxalate, The solubility of
plutonyl oxalate in ammonium oxalate in presence of nitric
acid favors the assumption that,thereby, soluble plutonium-
-(IV)-oxalate complexes are formed. The composition of the
ammonium complex is represented by: (HH ) Pul (C )2]

In solutions of plutonyl oxalate in 1 n HN03 in presence

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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Production and Examination bf the Properties of Some 78-5-5-9/59
Oxalate Compounds of Hexavalent Plutonium

SUBMITTED:

AVAILABLE:

Card 2/2

APPROVED FOR RELEASE: 08/31/2001

of ammonium-oxalate, in additionythe following complexes
exist: :

[?u02c204]° and [Puoz(c204)2]2‘ which have stability
constants of 2,2.10~7 and 4,3.10'12.

In aqueous solutions of ammonium- and potassiun
oxalate, further complexes with a higher oxalate anion
content probably exist.

There are 2 figures, 4 tables, and 3 references, 2 of
which are Soviet.

Hovember 15, 1957
Library of Congress

1. Nutonium oxalate~~Froperties 2. Gonplex comporn s=Analysip
3. Kamenium oxalete—Chemicsl reactions
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AUTHORS: E:}:ggglréimth_Zaytsev, L. M, 18-3-6-5/30

TITLE: Carbonate and Carbonate Oxalate Complexes of Plutonium-(IV)
1. Potassiva Plutonium carbonate (Karbonatryys 4 xarbonatno-
Mkoqhn“. soedineniya plutoniya \IY) I.

Plutoniykarbonaty xaliya)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, vol. 3, Rr 6,
ppe 1304-1311 (uUSSR)

ABSTRACT: The synthesis for the production of solid carbonate complex
compounds of um-(IV) in greatest purity was elaborated.
So01id plutonium- oxalate was dissnlved in potassium-,

sodjium-, and snnonia-carhonate as initial coaponents. The
solid complex compounds were isolated by ethyl alcohol.

Also four carbonate complex compounds of plutoniun—(lv) with
potassium were investigated and the following formulae were
determined for the compounds : 14[?u(003)4].n320; IGE?U(CO3);}

(3-4) . B,0 xa[bu.(c03)6]. n,03 x,z[bu(cob)a]. aE, 0.

The microscopic jnvestigations of the potassium carbonate
complex compounds of plutonium confirm the crystalline
card 1/2 structure of these compounds.
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Carbonate and Carbonate Oxalate Complexes of Plutonium-(IV) 78-3-6-5/30

I. Potassium Plutonium Carbonate

The investigations of the electric conductivity of the
solutions show that the complex compound K12[Pu(C03)8]. ni,0
oocurs in dissolved state.

It was found that the coordination number of the plutonium

carbonate complex compounds is 8.
There are 8 tables and 15 references, 4 of which are Soviet.

SUBMITTED: November 15, 1957

AVAILABLE: Library of Congress

1. Plutonium compounds--Synthesis 2. Complex compounds--Production
3, Complex compounds--Synthecis
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AUTHORS: Gel'man, A. Doy zaytsev, L. M sov/7u-5-'1-15/44
.PITLE: 11. Sodium plutonylearbonates (11. plutoniykarbonaty natriya)

PERIODICAL: Zhurial neorganicheskoy khimil, 1948, Volg 3¢» NT T, PP¢
1551-1554 (USSR)

ABSTRACT: The sodi-plutonylcarbonate complex was produ
pendence between the concentration o

jtion of the obtuined complex comp

imum conditions for the productien are an 1
golution and alcohol of 59-6 %. In the ulcohol’:o golution
mentioned the sodulplutonylcarbonate complex ¢ pound has its
lowest degree of solubill ty. By annlysis of the solid phase it
was found g0 Pu : €O, ¢ Na is 1:4:4 and 1:95:6¢
Phree sodium ¢ gmpounda of plutonium were pre-

pared and inves . ¢ respective formulae are:

1. No.ALPu(COB)A5 1,04 2 'NaG[l’u(Coi)S‘]‘z 1,04
Caxd 1/2 In the course of the thermal decomposition of NaM'Pu (w3)4'pnzo

/ /
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II. Sodium.Piuténylcarbonates S0V/78-3-7-15/44

it was found that at 303-400°C 3 mol H.O and 2 mol CO. are
separated. The crystals retain their sfiupe. The eecona compound
produces large green crystals which, when being dehydrated, go
over into a fine greenish-yellow crystal powder. The third
cowpound is more stable. There are 3 figures and 3 tables,

SUBMITTED: November 15, 1957
1. Complex compeunds--Solubility 2, Cemplex compownds--Chemieal

analysis 3, Cémplex compowads--Properties 4. Pluteniwm—Properties
Sodium--Properties

Card 2/2
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Gel’man, A.D., Zaytsev. L.M. 501 T8~3e7-16/Uk
A e ————————— ey,

III, Mixed Oxalate-Carbonate Compounds of Plutonium (1v)
(111, Smes e oksalatm-karhonatnyye soyedineniya
plutoniya (IV)

%hurnt)nl nsoxganicheskoy khimii, 1958, Vol 3, Nr 7, pp 1555-1564
USSR

Mixed oxalats-oaxborate compounds of plutonium (IV) we~e
synthetized and inz2etigated. The following compounds wu. 8
pmduced: Kzl_P\‘CO,)zCzol‘j.nﬂzo; Nah’[’P\.(CO3)2.(020h)2].332°;

Na [Pu(coj)y(czo,,)].m{zo; xh[m(cos)yczoul.nnzo;
Kg[Pu(0204)3.C0,] pH,0; Kyo[PulC20,) 4 (€203, MHo0 3
K12[Pu(003)(0201‘)7]n!120.

By orystal optics and X-ray analysis it is showmn that the produc-
tion and cemposition of the aforementioned complex compounds
depend on ths ccncantration of the sodium carbonate. The ~cmplex

compounds existing in the solution depend on the concentration
of the ozalats- and carbonate ions. It is shown that in the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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II1. Mixed Oxalate-Cazhonate Compounds of 36Y/ 78-3-7-16/14

Plutonium (IV)

soluiion vomplicated complex compounds oncur which decoimoss
with wamavation of +-- -n143 phaga,

-h2 aquesous solutions are unstable, As a re-

sult of the dacomposition of the complexes ylutonium-hydroxide
i3 presiplitated, Ssveral problems connected with the structure
of ths produots inraatigatsd are explained. Thers are 16

tublies,
"Novembar 15, 1957
1, Complex ¢ mpounds--Synthesis

analysis 3., Complex compounds--Prope riies
~=Procinitation

2. Coxplex compounds--Chemical
4. Plutonium hydroxic:
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. . . SUT/T5-3-8-34/4%
AUTHOURS s Draskinu, L. fe., loskvin, A. I., Geltuan, Al .

Deteraination of the Solubility Product of Plutonyl-Oxalate

(Opredeleniye proizvedeniya rastvorinosti plutoniloksalata)

PERIODICAL: zhurnal neorganicheskoy khimii, 1958, Yol. 3, Nir 2, pp- 1954-
1936 (USSR)

ABSTRACT: The solubility product was deteranined of plutonji oxalate in
1,1, 2,0, 3,08 mol. mzo3 and in zixtures of HN03-320204. The

solubility product of plutounyl oralate has an average value

of 6,0.10-10. %ith an increase of the oxalic zcic concentration
the solubility of »lutonyl oxalate decreases. Approximate
values of the solubility procuct of plutonyl oxalate were also
determined by means of the jraphical zethod froa cata on the
solubility of plutonyl oxalate in mixed solations of
uuo5-(nn4)zczo4. The solibility prudust, deteriiined dj tne

graphical umethod, amounts to 1,4.10-10. This value corresponds

quite well to the value founé in the experimental way. There

are 1 figure, 2 tables, and 10 references, § of which are
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c0v7/78-3-0-24/48
Deteraination of the Solubility Product of Plutonyl Uxziazte

Soviet.

ASSOCIATION: Institut fizicheskoy khinii Akadenii nauk SSSR (Institute of
Physical Chemistry, AS USSR)

SUBMITTED: Octobver 31, 1957
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AUTHORS: ‘gel'man, A. D. , Uefod'yeva, M. P.
TITLE: The Reduction of Neptunium to the Trivalent State by a N

Chemical Method (0 vosstanovlenii neptuniya do trekhvalent-
nogo sostoyaniya khimicheskinm netodon)

PERIODICALs  Atomnaya Energiya, 1958, Vol. 4, Nr 3, pp. 271 - 274 (USSR)

ABSTRACT¢ By means of the spectrographic method it wap, found that in
attot,5 N nitric acid and hydrochloric dfid solution of
rongalite (MallSO,.CH,0.2H 0), neptunium (IV) i8 reduced to

Np(III). The dfotifn tikes place in nitrogen atmosphero
as well as in air. The degree of reduction as well as the
atability of Np(III) are, however, remarkably increased

in a nitrogen atnosphere. It was found that by an inc rease
of the general content of the reducing agent in the solution
(hydrasin + rongalite) the reduction to Np(III) is favored.
The reduction of neptunium is on the average accomplished

to 70 % in nitric acid solution bdbut to 95 % in hydrochloric
acid solution.

Card 1/2 It was further found that in the reduction of Np(V) in ron-

S
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NEESHERE

89-3-5/30
The Reduction of Neptunium to the Trivalent State by a Chenical Method

galite a mixture of Np(III) + Np(IV) is formed. Np(11I)
shows a considerable stability against oxidation by at-
mospheric oxygen in the mixture of Np(IV) with Np(III).
There are 4 figures, and 4 references, 1 of which is Slavic.

SUBMITTED: January 19, 1957
AVAILABLE: Library of Congress

1., Neptunium-Reduction 2. Spectographic method-Applicatior

Card 2/2
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"UTHOBS. Gal'mn. ‘n Do, MOBkVin, An Ic 20-}"21/‘59

TITLE: An Investigation of the Complex Oxalates and Carbonates of

. Plutonium /IV/ in Water Solutions by Means of the Solubility
Method (Issledovaniye okealatnykh i karboratnykh kompleksov
plutoniya (IV) v vodnykh rastvorakh metodom rastvorimosti).

PERIODICAL: Doklady AN S8SSR, 1958, Vol. 118, Nr 3, pp. 493-496 (USSR)

L]

ABSTRACT s No date can be found in publications concerning the composition
and atability of the carbonates complex of plutonium (IV). In
this work the authors give the determination of the composition
as well as of the instability constants of Pu (IV) as mention-
ed in the title. 4-6 hours are sufficient to reach the equilidr-
ium between the ammonium-oxalate solution andthe solid phase of
Pu (1IV) oxalate at 20 t 0,020, The experimental results are men-
tioned in table 1. The soludility of Pu (IV) oxalate decreases
with the increase of the concentration of ammonium-oxalate from
0,001 to 0,005 Mol/liter, it reaches a minimua of },55.10'5 a0l.
Pu(IV) per liter and then increases because of the complex for-
mation of Pu(IV) with oxalations. The solubility is expressed by
means of an equation (1). Complex ions with general instaldlity

Card 1/3 constants (e I. C. in brackets) are formed:

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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An Investigation of the Compiéx Oxalates and Carbonates of 20-3=-21/%59
Plutonium /IV/ in Water Solutions by Mecns of the Solubility Method.

i

(Pu(czo4)J2* (1. €. = 1,8.1079), [Pu (czo4)2]° (1. C. = 1,2.107)
(:Pu(0204)5]2' (I. C.e 4,o.1o'24) and [Pu(0204)4 " (1.C. =

- 3.5.10'28). These oconstants correspond to a complete decompo-
sition of the ions of Pu(IV). Prom these general instability oon-
stants the stepwise constants were determined. Both kinds of
constants correspond to different decompesition schemes (2) and
(3). Table 2 gives the solubility o1 Pu(IV)-oxalate in water

and in H,30,, HNOj and HC104. From this follows that the solubi-
1ity, but that then, starting from 0,1 N , it increases again.
Because of their interaction with the oxal§e in squeous solu-

tions the acids form a series: H,SO,) HNO3)HC104. The pH of &
saturated Pu(IV) oxalate solution wae’ equa¥ to 4,4, the molecu-

lar electric conductivity 470 G2 -1. The dissociation process of
Pu(IV) oxalste is explained by means of a scheme for its analogy
with U4*. The estimated constant of the acid dissoziation of Pu(1v)
gave 273,10-5. Purtheron the solubility of Pu(IV) oxalate in s
nixed solution uno,-( 20204 (table 1), as well as of Pu(lv)
‘hydroxide in KCOsx. with a constant ionic density with an ad-

Card 2/3 dition of E1 and KC104 (table 3) are measured. From tabl. 3 4t

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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An Investi ation of the Complex Oxalates and Carbonates of 20-3-21/59
Plutonium ?IV/ 4n Water Solutions by lMeans of the Solubility Hethod.

. can be seen that the solubility of the hydroxide increasen with
the inoreasing K2C03 concentration because of the complex foimu-
tion of Pu(IV) with Carbonate iona. The complex 1on[Pu(CO)) +

hes an instability coefficient of the concentration 1,1.10 1.
Absorption spectra of the solutions of the latter complex were
jnvestigated. Table 4 gives the calculated values of the ion
potential. From this is seen the tendency fgr complex formation
of single plutonium fons: Pudt’ Pudt ~ Pu05’ Pu03 , which
decreases with the decreases o the ion poténtial. By means of
the dats in table 5 the anions can be arranged in a series ac-
cording to their tendency for complex formation with Pu(1V):s
€02-)C, B 0%" CgH o;-a'czo"’:'rhere are 5 tables, 5 =w— refer-

3/ 7474 5 4

ences, 4 of which are Slavic.

ASSOCIATIOK: Institute for Physiocal Chemistry AN USSR (Irstitut fizicheskoy
khimii Akedemii nauk SSSR).

PRESENTED: August 15, 1957, by 1. 1. Chernyayev, Academician

SUBMITTED: August 1, 1957

AVAILABLE: Library of Congreas
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AUTHORS ¢

TITLE:

PERIODICAL:

ABSTRACT:

-Card 1/3

ST

50V/ 20-120-1-25/63
Artyukhin, P. I., Gel'man, A, D., Medvedovskiy, V. I.

Investigation of the Redox Potentials of Plutonium in Nitric
hcid (Issledovaniye okislitel'no-vosstanovitel'nykh potentsialov
plutoniya v azotnoy kislote)

?okla%y Akademii nauk $SSR, 1958, Vol. 120, Nr 1, pp. 98-100
USSR

The authors determined the formal redox potentials of various
plutonium pairs in nitric acid solutions of different con-
centrations, as well as the dispropationating of Pu (Iv) in
nitric acid solutions. The potentials of the pair Pu(IV) -
Pu(II1I) were measured at 25 in a carefully purified nitro--
gen atmosphere by means of an apparatus already desoribed
earlier (Ref 10). These measurements were carried out with-
in the whole range of the ratios of the concentrations of
7u(IV) and Pu(III). The experiments of the direct determina-

“tion of the potentials of the pairs Pu(VI) - ru(Iv) did not

turn out to be sucocessful., The measurement of the formal
potentials of the pair Pu(VI) - Pu (IV) was carried out by

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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. 307£0-120-1-25/63
Investigation of thq’Redox Potentiale of Plutonium in Nitric Acid

disproportionating of Pu(IV) at low concentrations of nitriec
aci{d. This disproportionating of Fu(IV) wes carried out at
25°., From the redox potentinls measured on conditions of
equilibrium and from the values of equilibrium concentrations
the formal potentials for the pairs Pu(1v) - 2u(III), Pu(VI)-
Pu(IV) and Pu(VI) - Pu(III) are calculated and given in a
table, The formal potentials of the pairs Fu(VI) - mu(1v),
Pu(VI) - Pu(III) highly increase with increasing concentra-
tion of the hydrogen ions., The potentialas of these pairs
dgpend as the fourth power on the concentrations of the ions
H'. The reactions teking place ai the electrode are written
down., Using these equaticns the formal potentials of the
pairs Pu(VI) - Pu(1V) and Pu(VI) - Pu(III) in 1 N 240, are
calculated. The results obtained agree well with thos® of
other authors, Proceeding from the discussed considerations
scheres for the formal potentials of plutoniun in nitric
acid solutions are proposed and given. A diagram shows
the changes of the concentrations of Pu(III), Pu(IV) and
Pu(VI) with progressing time in Cy40 N HiO,, In spite of the
, existing complex formation of Pu(IV) the cénstants of the
Card 2/3 velocity of the disproportionating of Pu(IV) in nitric acid

CIA-RDP86-00513R000514710001-2"
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50V/ 20-120-1-25/63
Investigation of the -Redox Potentials of Plutonium in Ritric Acid

obtained are the same as in hydrochloric acid. There are
1 figure, 3 tables, and 15 references, 3 of which are Soviet.

ASSOCIATION: Institut fisicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry AS USSR)

PRESENRTED: December 24, 1957, by I. I. Chernyayev, Member, Academy of
Soiences, USSR

SUBMITTED:  December 24, 1957

1. Plutonium--Analysis 2. Oxidation-reduction reactions
3, Nitric acid--Applications

Card 3/3
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AUTHORS Gel'men, A.D., Drabkina, L.Ya., Moskvin, A.I. SuV J18-3-7-14/ b

TITIE: The Dstermination of ths Camposition and of the Instablility
Constanis of ths Oxalats Cowplex lons of Plutonium ( VI)
(Oprdalsniye sostaa i konstant nestoykosti oksalatnykh
komplakanykh iomov plutoniya (v1))

PERIODICAL: %hum;l reorganicheskey khimii, 1958, Vol 3; Nr 7, pp 1546-15950
USSR

ABSTRACT: In %ha preasni paper ths resulis obtained in comneotion with the
datermination of the composition and the instability constants of
oxalate cumplaxes of Puozz* by the aolubility of plutonium (v1)
oxalats in -;nr-mo3 in tbe prasence of ammonium ozalate are given.
The determinatiov of ths solubility of plutonyl oxalate in nitric
acld in the presencs of ammcalwm oxalate was carcied out at 2° ¢,
and a value of(3.7:10°7 mol/1 plutony) cualate was obtained.
Solubiliiy incresses with ap inoreas? of the ammonium oxalate
concantration because campleaes are formed. The solubility produot

Card 1/2 of Pulby , Gz0, . 3 HP = ~(5.9) 10710,
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The Determination of the Composiiion and of the Instability <<% 78-3-7-14/L4
Constants of the Oxalate Comples. Ions of Plutonium (VI)

In oralate solutions of plutonium SVI% the following complexes
exiais [Pu0,0,0,]° and [Pu0y(C,0,),]¢". Their instability con-
stanty axrss (2.7) 407 and (2.4 - b.}f 1012 respactively, There
axa | figurs, ¢ tablm, ani 5 refarences. 4 of which are Soviet.

ASSOCIATION: Inaiitut fizisheskey khimil, Akademii pauk SSSR (Institute of
Phyalical Clemieiry, A3 USSR)

SUBMITTED: Ogiober 31, 1957
1. Complex ions—-Stability 2. Complex iocns--Solutiliity

3. Ammonium oxalats—Applications
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S0v/78-3-12-11/36

AUTHORS: Essen, L. N., Zakharova, F. A., Gel'man, A. D.
TITLE: Concerning the Synthesis of Isomers With Six Different Addenda

(K sintezu i somerov s shest'yu razlichnymi zamestitelyami)

PERIODICAL: Zhurnal neorganicheskoy khimii, 1958, Vol 3, Nr 12,
pp 2654-2661 (USSR)

ABSTRACT: [PyNH)BrNOZCIJPt] and [}yClﬂﬂaﬂozBrJPt], two geometric isomers

with six different addenda, were syntheaized. The starting
material for the synthesis of the trans isomers was
[PyNEBBrnoth], containing divalent platinum. The compound was

first treated with NaNOz, then with chlorine, and finally
converted to the trans form [?yNH5BrN0201JP£] by treating with

potageium iodide. This produot has a dark green color, and has
a solubility in water of 0.05 grams per 100 grams solution. A

decomposition with the generation of iodine takes place at 200°
when it is heated in open capillary tubes. The synthesis of the

cis isomer [Pyclmi NO BrJPt] was carried out using the salt

Card 1/4 32
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Concerning the Synthesis of Isomers With Six Different Addenda

K[PthClgl. At 40-60°C in aqueous solution the NO, group cone

taining an equivalent amount of sodium nitrite was added to the
galt. The compound was then oxidized with bromine and the
produced salt converted to the cis isomer with six addenda by
reaction with potassium iodide. The ois isomer ig a fine oryse
talline powder with a dark brown color, and melts without de-
composition at 200°C. It has a solubility in water at 259 of
0.095 grams per 100 grams solution. The syntheses of isomers
with two, three, and eight addenda were not successful, because
the addition of the N02 group to the tetravalent platinum com-

pound is extremely complicated. A few exchange reactions in-
volving simple platinum (IV) compounds were carrisd out. The
starting compounds for these reactions were the following:

4'{13 e zm_,,[-ra'a 3% a
My le vy, 3& vy, A’Q‘_

(74 ’

By reacting. potassium bromide with the BN3501)2612Pt] salt
Card 2/4 in the ratio 1:1 the displacement of one chlorine in the co-
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Concerning the Synthesis of Isomers With Six Different Addenda

ordinates Cl1-Pt-Cl takes place. By reacting 2 moles of KBr
with one mole of [KNH3CI)2CI2Pt] an exchange of the two chlorine

atoms with bromine takes place under development of
(Nﬂacl)znrszl. The bromine ion in the coordinates Br-Pt-Br

could not be displaced by reaction with KCl. The experimental
results show that chlorine and bromine have different co-
ordination affinities in the inner spheres of tetravalent
platinum compounds. An exchange of chlorine and bromine with
the NO2 group in the coordinates Br-Pt-Br, Br-pt-Cl, and

Cl-Pt-Cl did not occur., The course of the exchange reactions
in the inner spheres of tetravalent platinum compounds is de-
pendent upon the various coordination mobilities of the ad-
denda., There are 11 Soviet reierences.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)
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SOvV/78-3-12-11/36
Concerning the Synthesis of Isomers With Six Different Addenda

SUBMITTED: August 5, 1957
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TITLE:

PERIODICAL?
ABSTRACTS

v, S D

Cel'man, Ae Do, Matorina, MNe Ne, Moskvin, Ae Ie B9=db,29
.._____—-—-__—_.
omposition and the Instability Constant

Compounds by the Method of Ion Exchange
1elmnykh

The Determination of the

of Oxalate Compleres of
(Opredeleniye sostava i1 konstant nestoykosti olksalatnykh komp

soyedinneniy Pu*? metodom ionnogo obmena).

Atomnaya Energiya, 1958, Vole L, Nr 1, ppe 52 = 56 (USSR).

By the methed of lon exchange the formatien of jon complexes of pu*?

in oxalate solutions was determined, and the pH value of the solu=
tions was found to fluctuate between 1,4 and 2,8, Measuring results:
1.) The instability comstant of the complex ion (}u(czoh)z]- is

practically constant with in the range of the pH values from 1,47 to
2,65 (XL values). -

2.) In a solution with pH) 1,7 s mixture of complex ions (_m(choz)z‘]‘
and (_Pu(uczoh)h‘yis developed, and the average instability constants
for these two types of lons were measured to be K'H - 7,1.10‘1"
and K" = 3,1, 1ok,

H
3.) The constants Kt and KY correspond to a total decay of the

CIA-RDP86-00513R000514710001-2
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5(4)
AUTHORS: Babushkin, A. A., Gridov, L. A., SO0V/20-123-3-22/54

\Egl:ggnrfkf—b7—~\

TITLE: The Nature of the Bond Between the Central Atom and Some
Unsaturated Molecules in Complex Platinum Compounds (0
kharaktere svyazi mezhdu tsentral'nym atomom i nekotorymi
nenasyshchennymi molekulami v kompleksnykh soyedineniyakh
platiny)

PERIODICAL: Doklady Akademii nauk 888R, 1958, Vol 123, KNr 3,
pp 461-463 (USSR)

ABSTRACT: The problem of the bond between metalf and the molecule
mentioned in the title was investigated in numerous papers.
A regpective survey is given in reference 1. According to
A. D. Cel'man (Ref 2) the platinum atom represents at the
same time an electron donor and acceptor. In consequence of this
a covalent double bond results between the central atom and
the olefin. Chatt and Duncanson (Ref 4) suggest a scheme for
this bond which can be regarded as7l -electron interaction.
The authors do not agree to the interpretation of the spectra
observed. Chatt and Duncanson (and Ref 5, according to them)
conclude from their interpretation that the double bond of the

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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of the Bond Between the Central Atom S0V/20-123-3-22/54

and Some Unsaturated Molecules in Complex Platinum Compcunds

Card 2/4

APPROVED FOR RELEASE: 08/31/2001

olefin is maintained also in the complex formation. The
authors state, however, that the reasons for this fact are

not sufficient. The purpose of their paper was therefcre to
perform a critical analysis of the infrared spectra of

complex platinum compounds with ethylene, propylene and

carbon monoxide: 1) contrary to reference 4, the frequencies
in the range above 3000 cm-lare a necessary but by no meaas
sufficient proof of -the maintenance of the double bond

Cee C in the olefin part of the complex. Due to the similarity
of the electron configuration in the CHz-group of the ethylene,

ethylene oxide and cyclopropane molecules the authors suppose
that the olefin is forming with platinum a compound according
to the type of a triangular cyclic structure. 2) Accoirding to
the above-mentioned statements it is more correct to attribute
the frequencies of the ethylene and propylene complexes with

platinum in the range 1490-1 510@1']{0 the deformation oscillation
CHZ(Ref 7a), but not to the frequency of valence oscillations

of the double bond Ce=C. 3) The frequency of the non-plane

CIA-RDP86-00513R000514710001-2"
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The Nature of the Bond Between the Central Atom 30V/20-123-3-22/54
and Some Unsaturated Molecules in Complex Platinum Compounds
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deformation oscillations of the CH-—group is a typical

feature of olefins V(Rei‘ 8). The absence of this frequency
in the complex compound under consideration and the presence

of 4 additional intense frequencies between 1300 and 700 cm !
(as compared with the spectra of the initial addenda) proves

a considerable transformation of the ethylene molecule that
must be related with the transformation of the double bond
C==C into a single one. 4) The above-mentioned considerations
are in accordance with the data on the structure of the complex
compound mentioned (Ref 9). According to these data, the
athylene molecule is vertical to the PtClB-plane and, shows

with respect to the latter, nearly a symmetpic position. The
distance between the carbon atoms d = 1.50 A 18 a value
characteristic of a single bond between these atoms. 5) The
analysis of the infrared spectrum of" the complex compound
proves that the double bond C==C in ethylene is transformed
into a single one on the entrance of the platinum atom into
the inner sphere. Theroin the strength of the bond between
»

CIA-RDP86-00513R000514710001-2"
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The Nature of the Bond Between the Central Atom 80v/20-123-3-22/54
and Some Unsaturated Molecules in Complex Platinum Compounds

platinum and the carbon atoms is according to the ordér
of magnitude of the strength identical with an ordinary
covalent bond. 6) The statements made in points 1Ef are

valid both for K [ PtC,H,C1,] H,0 and K [PtO;H.C1, ] -H,0.

For this reason the authors claim that the structure and
nature of the formation of the propylene bond with the
central atom are similar to those of ethylene with platinum.
There are 10 referencese, 5 of which are Soviet.

ASSOCIATION: Institut fizioheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences USSR)

PRESENTED: July 7, 1958, by V. I. Spitsyn, Academician -

SUBMITTED: June 26, 1958
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TITLE:

PERIODICAL:

ABSTRACT:
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S0Y/76-4-5-19/44
Gel'man, A. D., Artyukhin, P. ., Moskvin, A. I.
Investigation of the Complex Formaiion of Pentavalent Plutonium
in Ethylene»diamine~tetraacetic Acid by the Ion Exchange Method
(1ssledovaniye kompleksoobrazcvaniya pyativalentnogo plutoniya
v etilondiamintetraatsetatnykh rastvorakh motodon ionnogo
obmena)
7hurnal neorganicheskoy khimii, 1953, Vol 4, Nr 6, pp 1332-1335
(ussn)
The complex formation process o Fr{¥) in ethylone-di~aine-
tetrascetic acid was investigatal by ine ion exchange method.
The results of the distribuiion ol the rentavalent plutonium
between 0.05 mol-golution NH101 and the cetion exchanger

with different pii-value are pivern i +qile 1. They show that
the complex 1on l‘quYa' ig prouucel in the pi-range 4 -5

with the instability constant d.ﬁ.10"'1. "he influence of the
pH-value o: the distribution of /1) Letween 0.05 mol solu-
tion NH,Cl and the lon exchanger ir the csse of presence and

4
aboence of Komplexon is ;iven in figqve 1. The instability

APPROVED FOR RELEASE: 08/31/2001
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50V/78-4-6-19/44

Investigation of the Complex Formation of Yeituvalent Plutonium in Ethylene-
diamine-tetraacetic Acid oy the Icn Exchunge %uihicd

ASSOCIATION:

SUBMITTED:
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constants of the ADTA-complex icrs of Pu(III), Pu(VI) and
Fu(V) were coumpared and glven in t-ble 3. The inclination of
different plutonium ions to somjlux formation has the follow-
ing series: . .
e A A iuo, .

The Fu(IV)-icn and the spaltie- Du(7)-1or are most inclined
to complex formation with tho exion Y+, There are 2 figures,
3 tables, and 7 references, 4 o which are Soviet,

Institut fizickeskoy khimii Akein: i nauk SSSR
(Ingtitute of Physical Chenriut:r a1 'he Acadeny of Sciences)
USSR)

April 16, 1958
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66298

52200 /A) 30V/78-4-12-6/35

AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT :

GCel'man, A. D., Zaytsev, L. M.
\-\.——-——-

Simple and Complex Carbonate Compounds of Plutonium (1v)

Zhurpal neorganicheskoy khimii, 1959, Vol 4, Ny 12,
pp 2688-2696 (USSR)

In an earlier paper (Ref 3) the authas reported on potassium-
and sodium-plutonium carbonates. The present article treats

of the corresponding complex ammonia compounds of tetravalent
Pu. The soluble’carbonnte compleres of Pu(IV) were obtained by
reducing the Pu(VI) tricarbonate with H,0, in 10% ammonium car-

bonate solution. When pouring the solutdon into 75-80% methyl-
or ethyl alcohel the green complex was precipitated in the
form of sirup and could be dried by deomtation and washing with
absolute alcohol, Complete dehydration failed as decomposition
occurred. The analysis had therefore to be made by mears of

an aqueous substance. It showed the composition
(HH4)6[Pu(c0})5]n320. Storing in alcohol for some time or

drying in air effected decomposition with brown coloring. Thermal
analysis of the decomposed product indicated the adbsence of hyd-
roxyl groups so that the composition of Pu02.h0003.5320 “"f/

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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, 30V/78-4-12-6/35
Simple and Complex Carbonate Compounds of Plutonium (IV) .

ascribed to i%. To preven$ rapid decomposition of the green con-
plex salt, 1% was stored in the exsiccator in the presence of
ammonium carbonate and thus only partially decomposed to form
the cumpound (llll4)4 [m(co,)“].nnzo.uu- hexavalent Pu com-

pound is reduced in .gnoniu- carbonate solution of high con-
centration (30% at 35°), the compound (rm4)8 pu(co,)6j.nnzo is

formed, which is also green. All of the three resulting complox
compounds form green solutions in water, which decompose after
a few minutes $0 separate grem amorphous plutonium hydroxide.
When studying the compound (NH4)4[Pu(005)4} «4H,0 1t was found

that the change in the pE of its aqueous solution sets in only
after 5-8 min. Meanwhile it was posaible to measure the apparent
molecular weight and electrical conductivity. The complex dis-
sociated to form 5 iona, the apparent molecular weight being
113.0. Since the calculated molecular weight is 623, this dis-
sociation was confirmed. The deviation (623 : 113 = 5.5) is
caused by the beginning decomposition. The complex compounds
can be longer stored in ammonium carbonate solutions than in
Card 2/3 pure water. Thermal analysis was carried out at low temperature

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000514710001-2"
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SOV/78-4-12-6/35
Simple and Complex Carbonate Compounds of Plutonium (IV)

according to G. G. Tsurinov's method (Ref 4). The compound
(NH4)6[Pu(CO})5] nH,0 splits off one ammonium carbonate molecule

at 580. fartia dehydration oocurs at 700. At 80° the compound
(Nﬂé)4[Pu(005) +4H,0 decomposes to form Puoz.PuOCOB,and at

110" the basic oxycarbonate decomposes to yield Pu0,. The slow
decomposition of plutonium tetracarbonate in the alg, howaver,

leads to the compound puoco}.znzo. When heating the solutions

of the Pu complex compounds, the compound 2.5Pu02.Pu0003.5.5H20

} is precipitated, The normal plutonium carbonate pu(coj)a.nnzo
oould not be obtained. There are 4 figures, 10 tables;
and 4 references, 3 of which are Soviet.

SUBMITTED: September 9, 1958 H/
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5(2) 21(1) S0V/89-7-2-11/24
AUTHORS ¢ Gel'man, A. D., Moskvin, A. 1., Artyukhin, P. I.

TITLE: Tre Compositions snd Dissociation Constants of Pu(V) ard Pu(III) Com-
pexes with E:“vlmerﬂmdnem&c‘kcid (oostav i xonstanty dissotsiatsii xomplek-
sov Pu(Vv) 1 Pu(Ill, 8 etilendiamintetrauksuanoy xislotoy)

PERIODICAL: Atomnaya energiya, 1959, Vol 7, Nr 2, pp 162 - 163 (USSR)

ABSTHACT The complex formation of Pu(V) with and without complox-
forming ethylene diamine tetra acetic acid (EDTL) was measured
with the ion exchange method under the following conditions:
Ku-2; pH range 3.3 to 5.1; lonic force W= 0.05 (0.05 M NH401

solution); temperature 20 + 1°c. 1In thé examined pH range 8
complex ion of the type Pu02Y3' (Y4- = arion of the EDTA) is

. -1 .
formed with a dissociation constant K 6.8.10 1. Sizilarly the
complex formation was deternined for Pa{III) in the pH range
1.2 to 3.4, in a nitrogen ataosghere po- 1 {1 M N4,C1). The

followirg complex ions are forced: PuY” and PuHY; their dissocis-

tion constants are 4.4.10‘18 and §.2.127'°, 3y tkis and earlier

Card 1/2 data the dissociation constants of the £LTA complexes of the
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The Compositions and Dissociation Constants of Pu(V) and 507/89-7-2-1‘:/24
Pu(III) Complexes with Ethylenediaminetetraacetic Acid

trivalent transuranic elements (Pu-Cf) can be compared and one
may see that with increase of the Z the strength of the
complexes of the type MY~ increases, which is easy to under-
stand because of the increase of the ion potential. When the
dissociation constants of the complex plutonium ions are being
compared it can be established that the tendency of complex
formation decreases in the following sequence:

Pu“)Pu}+ >Pu0§+ >Pu0;, i. e. with decrease of the ion potential.
There are 1 table and 6 references, 4 of which are Soviet.

SUBMITTED: January 6, 1959
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5(2, 3)

AUTHORS: Gel'man, 4, D., Mefod'yeva, y. P. sov/20~124-4-24/67
\
PITLE; On the Complex Formation of Np* apm NPO, With Trilom B

in Aqueous Solutions (0 kompleksoobrazovuii Mp4+ iN
trilonom B v vodnykk rastvorakh)

p02+ 8

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vo1 124, ¥r 4,
Pp 815-818 (UssR)

ABSTRACT: In spite of several investigations of the interaction of

actinides with Trilon B (disodium salt of ethylene diamine "
.tetraacatic acid) there &re no data in publiczationsg available
“on the subject under review, The authors tried to fi11 the
#er.th, Complex formation ofNp ' with trilen 2,

Addttion of exress 4wy, - 4o *he Np(IV)-solution at
Pr L., Guaius tae escoption 1acensi ty toward tie long-wave
Tange: instead of g maximum 722 mpe, 74Om44¢ appears and a gecong
one at 780 ma. The maximum 960 D4 13 shifted up to 982 o,
PH increase up to 6.8 leads to a reduction of the maxima

Card 1/5 740 and 780 m +4 wizh time, mhils instead of 983 a maximum
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